ABSTRACT This review evaluates some of the international literature on triage in order to provide evidencebased data for the medical community in Saudi Arabia specifically and the Eastern Mediterranean Region in general. The aim is to encourage national health planners and decision-makers to apply formal triage systems in the emergency departments of general and specialist hospitals and other relevant health settings, including primary and psychiatric care. Research and training on triage is extremely limited in Saudi Arabia and the Region and this review highlights the need for more research on triage systems and for the inclusion of training on triage in medical education programmes.
Introduction
The hospital emergency department (ED) is one of the most important components of the health delivery system. EDs worldwide are reportedly serving increasing numbers of patients who have a range of problems of variable urgency, from life-threatening to mild. Studies have found that around 50% of ED visits are for nonurgent reasons, leading to unnecessary costs and multiple adverse consequences [1] [2] [3] [4] [5] . All patients arriving for emergency care need to be assessed and classified to prioritize those who have the most urgent medical problems and are in need of immediate care. This classification process is termed triage and it is usually performed by an ED nurse. The aim of triage is to distribute the workload of the ED for better utilization of resources.
In Saudi Arabia, as elsewhere, improving the utilization of EDs is the subject of research and debate [6, 7] . This review evaluates some of the international literature on triage in order to provide evidence-based data for the medical community in Saudi Arabia specifically and the Eastern Mediterranean region (EMR) in general. The aim is to encourage national health planners and decision-makers to apply formal triage systems in the EDs of general and specialist hospitals and other relevant health settings, including primary and psychiatric care. Research and training on triage is extremely limited in Saudi Arabia and the Region and this review hopes to stimulate more research on triage systems and to make the case for the inclusion of training on triage in medical education programmes.
Definition of triage
Triage is the process of categorizing ED patients according to their need for medical care, irrespective of their order of arrival or other factors including sex, age, socioeconomic status, insurance status, residential status, nationality, race, ethnicity or religion. Triage involves an assessment to prioritize ED patients in need of immediate care, in accordance with clinical severity and time urgency, compared with patients with nonurgent illnesses who can wait longer to be seen or who need referral to a more appropriate health care setting [8] .
Different methods of triage are practised; in-person triage (direct) has been shown to be preferable to telephone triage (indirect) [9] , because the latter involves imaginary picture building or "visualization work" [10] . One study, however, has shown that telephone triage by nurses did not delay treatment interventions when compared to triage by doctors in a paediatric setting [3] . Telephone triage is commonly used in psychiatric settings [11] .
The process of triage decisionmaking is influenced by 3 interrelated factors: the characteristics of the patient, the triage decision-maker and the health care setting [12] . Triage is important for redistributing and reducing waiting times and admission rates, increasing the efficiency and effectiveness of the ED, enhancing patient and family satisfaction, improving the quality of health care, managing funding and assessing the effectiveness of ED activities [12] .
While the importance of triage in the ED has been recognized for some time in developed countries, less developed countries, including those of the EMR, are not utilizing the full potential of this health developmental trend. The EDs of psychiatric hospitals especially have much progress to make to realize the benefits of triage.
Triage and health professionals
Triage is usually performed in the ED by nursing staff who allocate a triage designation and initiate emergency care before the patient is examined by a doctor. Triage may be done by ED physicians as well. In prehospital disaster sites, ambulance personnel also need to use triage to prioritize multiple cases for immediate mass evacuation for emergency medical help in nearby hospitals.
Triage nurses usually have advanced training in decision-making. They have been shown to have the necessary skills to make appropriate triage decisions and provide a highly effective service to ED patients in health care settings [13] [14] [15] [16] . Many patients arriving at the ED have complex problems that need several investigations, procedures or consultations. Triage nurses can validly and reliably estimate the complexity of such cases, guide ED workflow and casemix system analysis [17] .
In a study of decisions about appropriate care provider, priority rating and preliminary investigations for ambulatory patients the level of agreement between the triage nurses and physician observers was 81% and between the triage nurses and treating physicians was 94% [18] . Triage nurses identified a greater number of patients (19%) as having emergency problems (17%), and fewer patients (45%) as having problems of a non-urgent nature compared with physician observers (47%). The study concluded that experienced emergency nurses in the role of triage were safe, efficient and cost-effective, with statistically significant levels of safety and accuracy of priority rating when compared to triage physicians and treating physicians.
The increasing use of triage and the increasing numbers of ED visits by patients raises the important issue of a parallel need to increase the number of triage nurses in EDs [19, 20] .
Triage scales
Different triage scales have been developed to help health professionals to classify ED patients consistently and to achieve acceptable health outcomes.
Triage scales usually have 3 to 5 categories, with algorithms or protocols or sentinel diagnoses as the anchor points for making decisions, supported by triage guidelines and procedures. They are now generally supported by computerbased programs and web-sites which are faster and more effective aids to prioritization and decision-making.
The most commonly used scale is the Australian Triage Scale (ATS), which has 5 categories with their corresponding level of treatment acuity ( Table 1 ). The ATS is derived from the National Triage Scale for Australasian Emergency Departments (NTS), the 2 scales differing in the description and allocation of the 5 categories. In a study in Belgium, the NTS was reported to have good predictive validity [21] . Yousif et al. reported that use of the ATS had a significant impact on the triage distribution of ED patients compared with the NTS, with 28% and 24% increases in patients with categories 2 and 3 respectively and 15% and 67% decreases in patients with categories 4 and 5, respectively. The ATS is therefore better suited to meet performance criteria and casemix assessment [22] .
Another scale from Australia is the Toowoomba Adult Triage Trauma Tool (TATTT), which is a computerized algorithmic clinical-decision support tool designed for use on a handheld personal computer. It is well accepted by users and is seen as a viable alternative to current triage practice [23] . The TATTT incorporates ATS categories but largely replaces the associated clinical indicators and provides an evidence-based valid and consistent method of triage assessment and categorization of trauma patients.
The other international triage scales in common use are the Manchester Triage System (MTS) with its new updated version, the Emergency Severity Index (ESI) used in the United States of America and the Canadian Emergency Department Triage and Acuity Scale (CTAS) and its web-based triage tool (eTRIAGE) [24] [25] [26] .
Ambulance personnel use disaster triage based on the Homebush Triage Standard Taxonomy in prehospital settings, which includes battlefields, accident and trauma sites and places of massive fires [27, 28] .
Mental health triage scales have also been developed for triaging ED patients with mental disorders because the triage scales mentioned above have little capacity for triaging mental patients. Psychiatric nurses have been shown to use these scales effectively in the EDs of psychiatric hospitals [29, 30] .
More detailed information on triage scales including digital-reference triage scales can be found in the literature [12, [26] [27] [28] [29] [30] [31] [32] .
Triage outcomes
There are 2 stages to the nurse triage process: first, the triage assessment which leads to allocation of a triage category and the subsequent processing of the patient; and secondly, the initiation of nursing interventions to facilitate emergency care with a possible reduction in the patient's discomfort. These triage decisions are linked with 3 types of outcome: "correct" or "expected" triage, "over-triage" and "under-triage". Correct triage by a nurse is associated with a positive health outcome because the patient is evaluated by a doctor within a suitable timeframe. Over-triage and under-triage indicate that triage nurse allocated a triage category of a higher or lower acuity than required respectively. Outcomes associated with over-or under-triage result in inappropriate allocation of ED resources, prolonged waiting times for patients, and development of dangerous complications or prolonging suffering. Notably, funding models or incentive programmes for triage are considered unethical [33, 34] .
Effect of triage on waiting times
Nurse triage aims to redistribute the workload of the ED. The key issue is not increasing or reducing waiting times overall but the effectiveness with which triage nurses allocate shorter waiting times to the highest priority patients, thus redistributing patient waiting times according to need. Waiting times in the ED affect patients' satisfaction with care but may also have serious complications that adversely affect health outcomes [33, 34] . Prolonged waiting times at triage sites are the most common reason for patients' and families' dissatisfaction with ED care [35] . Accordingly 
Factors influencing triage decisions
Triage decisions are governed by 6 steps: step 1, visual cues, step 2, chief complaints, step 3, focused assessment, step 4, hypothesis construction, step 5, acuity determination and step 6, reassessment of the acuity [36] . The assessment of patients in the ED by triage nurses has been the focus of a study that used in-person triage and telephone triage for allocating patients to categories [36] . The results of this 2-phase research indicated that with regard to triage decisions, agreement among triage-certified nurses was poor (43% to 49%) and a knowledge of patients' vital data and the use of triage protocols did not further improve the level of agreement (44% to 46%).
There is converging evidence that the level of activity in the ED does not impact greatly on triage decisions [37] . Triage decisions have been shown to be affected principally by patients' clinical characteristics and the number and combination of clinical features and to a lesser extent by other factors such as the skill mix of the nursing and medical staff, staff intuition and triage guidelines [12, 37, 38] (Table 2) . Triage protocols for specific medical problems such as musculoskeletal problems have also been developed that impact on triage decision-making [39] . However, the triage decision-making process is also affected by factors such as interruptions to the triage process, time constraints and high workload, nurse skills and lack of formal staff training in triage, personal capacity (internal factors) and types of examinations and tests used [25, 38, 40] .
Triage of patients with aggressive behaviour and threats to others, which are major components of psychiatric emergencies, have a good level of agreement (kappa > 0.8), whereas triage of patients with anxious behaviour has a low level of agreement (kappa < 0.4) between triage nurses and allocation of triage category [12] .
Uses of triage scales
Triage scales were developed initially to allow ED patients to be prioritized reliably and to enhance uniform delivery of health services across EDs of all hospitals, including psychiatric settings. Other uses of triage scales include assessment of the performance of the ED and the quality of health care and allocation of funds.
Prolonged waiting times indicate failure of both access and quality. Reduced patient waiting times can be used as an indicator of good quality care and better performance by the ED [12, 46] .
Nurse triage has been found to enhance patient satisfaction, which is another measure of health care quality [46, 47] . Even telephone-based nurse
Psychometrics of triage scales
Studies of the reliability and validity of triage scales have reported that they have poor (< 0.2) to substantial (0.61-0.80) to very good (0.81-1.00) inter- and intra-rater reliability, attributable both to the structure of the scales and factors influencing the decisions [12, [31] [32] [33] 36, [41] [42] [43] [44] . Triage scales with 5 categories have better reliability than those with only 3 [45] .
Training on the use of triage scales has a variable role in increasing the reliable use of scales. In one study, training effected moderate to good agreement between study nurses and duty triage nurses, with a trend toward improvement in the reliability of use of triage scales with additional training [24] .
The clinical characteristics of ED patients also contribute to the variable reliability of triage. Research shows that some clinical features are associated with lower agreement while others show higher agreement among triage nurses in the allocation of triage category (Table 3 ) and this issue has been explored extensively [12] . Richardson, 1998 [38] ; Whitby et al., 1997 [39] .
triage services have high patient satisfaction that did not vary substantially by caller characteristics [48] . In another study using retrospective data, patients' satisfaction with telephone-based nurse triage services was very high in psychiatric nurse triage [11] . Triage scales can also be a tool for developing strategies such as bonus payments to departments or hospitals for improving the performance of ED. Some hospitals set standards that require EDs to provide medical care to 100% of category 1 patients, 80% of category 2 patients, 75% of category 3 patients, and 70% of category 4 and 5 patients within their requisite timeframes. Studies have concluded that EDs should triage patients to lower triage categories to meet hospital waiting time targets [12, 49] .
Education for triage
According to many studies, specialty education and continuing training in triage are the cornerstones of the triage system and contribute considerably to the correct triage decisions that are essential for good health outcomes [24, 50, 51] . Continuing training but not experience was found to influence triage decision-making [13, 14, 40] .
Prior to adopting a triage role, nurses should have both adequate specialist training and experience in the triage system [14] . Studies in the United States and Australia concluded that triage nurses have wide variability in their degree of experience, preparation and orientation for the triage role, and insufficient education and training. Hospitals also vary in their requirements for training and experience before triage duties are performed [50, 52] . The researchers recommended that a triage nurse should fulfil several conditions: a minimum of 3 months' experience in the ED; educational preparation; Advanced Cardiac Life Support certification; certificate in emergency or critical care nursing; completion of training workbooks; inservice education sessions; unit-based orientation programmes; competency assessment programmes; and triage guidelines [50, 52] .
The EDs of general hospitals receive patients with mental problems and likewise the EDs of psychiatric hospitals receive patients with physical diseases and injuries and in these contexts triage nurses need appropriate training and skills both in physical and psychiatric emergencies. General hospital triage nurses identified the following learning areas in mental health: customer focus, workplace aggression and violence, psychiatric theory, mental health assessment and chemical dependence [53] . Researchers have recommended collaboration between an adult mental health programme and an adult emergency programme [54] .
In view of the variability in triage training and experience, there is a worldwide need to develop uniformly tailored triage education curricula and triage guidelines, as well as continuing training and research in triage systems [24] . Triage guidelines coupled with triage education and training helps triage nurses to prioritize ER patients in all health care settings including psychiatric EDs [11, 55] . No triage guidelines, however, are perfect in predicting which patients are true emergencies [56] .
Triage quality improvement
The quality measures for triage systems that have been explored in several studies include the reliability of triage rating scales, waiting times, admission rates, accuracy of allocation of categories and rates of sentinel events/diagnoses (outcomes unrelated to the natural course of the patient's illness or underlying condition). Notably each quality indicator has some disadvantages, such as the use of sentinel diagnosis, which can be made only after extensive interviewing and evaluation, which adversely Whitby et al., 1997 [39] .
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السادس‬ ‫املجلد‬ ‫السادس‬ ‫العدد‬ affects waiting times [12, 26, 33, 57, 58] . Inconsistency in application of various triage scales is another concern for quality improvement in triage systems [33] . Quality standards in ED can be maintained and enhanced by audits of the triage system. Notably, a study of the resource implications of nonurgent patients in the ED showed that 7.3% of all patients requiring admission came from the group identified as nonurgent by the CTAS triage system and hence strategies diverting them elsewhere might be unsafe and were unlikely to improve access for more urgent patients [59] .
Triage in Saudi Arabia
The Ministry of Health (MOH) in Saudi Arabia has compiled a manual for organizing nursing services in the country with nursing triage guidelines that are to be used across all MOH EDs [unpublished document, General Administration for Nursing ,2003 ]. This document specifies nursing functions and duties together with comprehensive policies and procedures. With regard to specialized emergency nursing care, the manual defines triage, highlights its objectives and policies, defines 3 levels of triage activity and specifies the required manpower, materials, equipment and procedures. Psychiatric triage is not specifically mentioned in the manual but these guidelines are applicable to psychiatric EDs. The 3 levels of triage activity defined are: Emergent (I): patients require imme-• diate medical intervention for conditions such as compromised airway problems, cardiac arrest, severe shock, cervical spine injury, multisystem trauma, altered level of consciousness and eclampsia.
Urgent (II): patients are stable and • there is no immediate threat to the patient's life or limbs but associated conditions require medical intervention within a few hours.
Management (III): patients present •
with chronic or minor injuries with no danger to life or limb together with no distress or discomfort and may wait hours before being seen by an ED doctor. Conditions include chronic low back pain, routine medication refills, dental problems and missed menses.
In the field triage of disasters such as major fires, road traffic accidents, wars and explosions, patients are to be categorized as follows; red, emergent; yellow, immediate; green, urgent; blue, fast track or psychological support needed; and black, dead or progressing rapidly towards death.
The manual outlines emergency procedures for stabilizing patients, checking and monitoring for vital signs plus neurological assessment with the Glasgow coma scale. After prioritization, an ED nurse is expected to do the following; history taking and head-to-toe assessment; diagnostic and laboratory tests; ECG monitoring; cleansing and dressing of wounds; looking for suspected fractures; documenting all procedures in nurses' notes; and finally expedite admission or surgery if required. In psychiatric ED, many of these procedures are not required.
The document does not mention adaptation of any international triage scale to be used in Saudi health settings apart from the 3-level system outlined above. However, some tertiary MOH hospitals such as Riyadh Medical Complex and King Fahad Medical City already use the CTAS system. Likewise some non-MOH hospitals such as King Faisal Specialist Hospital and Research Center, National Guard Hospital and Armed Forces Hospital and private hospitals use CTAS in their EDs. Triage is yet to be used in psychiatric settings in Saudi Arabia. The effectiveness of triage systems in these hospitals has not been evaluated. To our knowledge there is no published study that has systematically explored triage in the EMR and surrounding countries, although studies in Turkey, Saudi Arabia and Bahrain have evaluated the use of ED services, waiting times in the triage area, costeffectiveness, workload reduction and resource utilization of intensive care units [7, 60, 61] .
Discussion
Triage, applied strictly using standard principles in EDs, psychiatric settings and health disaster situations, remains a complex issue. Primary and secondary decisions by triage nurses and physicians and related health outcomes are influenced by a variety of internal factors related to triage personnel and external factors related to the operational mechanisms of the ED. Triage nurses use a constellation of factors to make triage decisions and initiate emergency care, including personal capacity, experience, intuition, prehospital information and communication with colleagues. In Saudi Arabia, nurses mostly have no involvement in triage decision-making. Yet the time has now come for health policy-makers to reflect seriously on the phased application of a nurse triage system across EDs in all health settings.
Many studies have shown that prioritization of ER patients is influenced by the clinical characteristics of patients, vital signs, severity of the condition and emerging complications [31, 36, 42] . The issue of frequent ED visits by patients might be solved, and patients' satisfaction improved, by managing patient waiting times better and briefing patients at presentation and at discharge [62] . Auditing triage decisions and consequent health outcomes is a useful activity as it addresses an important quality indicator of health care in ED settings [58] . Studies should also explore patients' perceptions of the triage system [63] . Patients' contribution to the triage decision is another area for research: a study in Saudi Arabia investigated the ability of adult patients to predict the presence or absence of References fever in an ED triage clinic [64] . Mobile emergency triage and telephone-based triage, if applied in ED, could reduce the workload in EDs in a cost-effective way [65] . Internet "chat" as a triage method has been under evaluation in the United Kingdom [66] . Many researchers have advocated that available triage scales need to be improved with regard to their inter-and intra-rater reliability [12, 36, 42] and computer-supported and web-based triage might overcome the psychometric weaknesses of the available scales [23] .
Triage is a highly important activity and solves many problems of emergency services, such as overcrowding by patients, and improves the quality of health outcomes cost-effectively. Rising health care costs, poor quality of care and patient dissatisfaction are evident in settings where EDs are not applying triage [46] . Therefore triage needs to be applied in all EDs in Saudi Arabia and other EMR countries where there are adequate staff and other required resources [19, 20] . Training of nurses in triage and continuous training for capacity-building has been repeatedly emphasized in the international research [24, 50, 51] . Use of triage in mental health delivery systems would also enhance consumers' satisfaction and solve the problem of aggressive and violent patients [43, 67, 68] . Nurse triage in mental health is less well researched.
Challenges
There are many challenges to introducing and developing ED triage in Saudi Arabia and elsewhere in the EMR.
Developing public trust in the sys-• tem. The sociocultural traditions of Saudi Arabia and other EMR countries do not conflict with the triage model. However, public awareness programmes about triage, compatible with social and cultural values, are needed. These need to promote the advantages including its vital role in improving patient survival and other health-related outcomes, satisfaction of patients and families and the cost-effectiveness and quality of health care.
Capacity-building and recruitment • of nurses. Recruiting qualified nurses with special training in triage can solve the initial problem of applying triage across entire nations. Such nurses have a role not only in the triage process but also in training other nurses for continuing capacity-building in the system. Achieving uniformity with regard to education and training of triage nurses is a constant challenge for health authorities and academics in different health settings even in high-income countries.
Infrastructural developments in the • ED. Appling triage may require additional equipment and space in the ED. This may not be a major issue in high-resource countries such as Saudi Arabia. Nevertheless it is advisable that triage should be applied to EDs in phases over a stipulated period of time. This should be accompanied by audits of health outcomes in EDs with and without triage.
Future directions
Future research focussed on this re-• gion should assess how triage nurses prioritize ED patients, designate categories to individual patients and what criteria and information they use in doing so.
Continuing training on triage sys-• tems for nurses and physicians will improve staff capacity-building in Saudi Arabia and elsewhere in the EMR. There should be continuing evaluation of the effectiveness of triage training programmes on the perceptions, practice and knowledge of triage nurses.
Public campaigns are needed to • build up public trust in the triage system with the emphasis on how patients are prioritized based on the severity of the problem at hand rather than other factors. ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السادس‬ ‫املجلد‬ ‫السادس‬ ‫العدد‬
